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PREFACE 

This technical release was prepared by a committee appointed by the Director 
of the Engineering Division on May 7, 1987. The committee consisted of the 
following SCS personnel: Paul Monville, West NTC, chairman; Kenneth Carpenter, 
Northeast NTC; Gordon Goldman, Indiana; Bill Goon, Washington, D.C.; 
Wayne Johnson, Texas; Jack Land, West NTC; and Ronald Nulton, South NTC. 
Robert Pasley, Assistant Director for Engineering Technology Development 
(Retired); David Ralston, National Design Engineer; and Scott Snover, Head, 
Design Unit, Engineering Division, participated in the committee meetings and 
reviews. 

A draft of this technical release, dated February 23, 1988, was sent to all 
state conservation engineers, heads of engineerfng staff at NTC's, and the 
Engineering Division of NHQ, for review and comment. Consideration was made 
of all comments received, and appropriate comments were incorporated in the 
final technical release. The committee commends the effort made by the 
respondents and acknowledges that their input has been of significant value to 
the preparation of this technical release. 

The Design Sections/Units of the NTC's will accept additional comments 
concerning the TR from their respective states and forward them to the Design 
Unit, Engineering Division, for use in future revisions. 
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CADD Standards 

- 

Introduction. This Technical Release provides guidelines for the organization 
and format of electronic data files, data entry, and output associated with 
computer-aided drafting and integrally related design. It supplements policy, 
criteria, and standards found in the following documents. 

1. The National Engineering Manual Part 541, Drafting, (210-541) which 
furnishes Soil Conservation Service policy for the drafting of engineering 
drawings. 

2. The General Manual Part 408, Records, (120-408) which gives policy for the 
storage of electronic records. 

3. The National Engineering Handbook, Section 6, Chapter 4.4, which provides 
criteria for detailing reinforced concrete structures. 

4. The Engineering Field Manual, Chapter 5, Part 3, which furnishes guidance 
for drawings and drafting. 

In providing CADD standards, the following subjects are addressed: 

a. 
b. 
C. 

d. 
e. 
f. 
g* 
h. 
i. 

Line Thickness and Pen Sizes. 
Levels. 
Text. 
Symbols. 
Macros. 
Sheet Sizes and Title Blocks. 
Standard Detail Drawing Identification. 
File Transfer. 
Drawing Records. 

The sections concerning line thickness and pen sizes, levels, text, symbols, 
and sheet sizes provide recommendations for computer-aided design and drafting 
techniques. The sections concerning macros, National Standard Detail Drawing 
identification, file transfer, and drawing records provide recommendations for 
record keeping. 

The General Manual recommends paper printouts for records if it is possible or 
practical to make them. However, electronic records of drawings are usable 
in the production of drawings for similar structures. Electronic records are, 
in these cases, considered more practical to maintain than the paper printout. 

The establishment of macro and drawing records, as described in this Technical 
Release, provides an opportunity to build a data base of macros and drawings 
that can be made available to SCS CADD operators. The Design Unit, National 
Headquarters office, will serve as the contact for an inventory of record 
information for the SCS. 

Tips based on the experience of SCS CADD users have been included on selected 
subjects that may be helpful to CADD programmers and operators. 
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Drawings produced by CADD methods may be manually revised. In these cases, 
it is essential that corresponding changes be made to the drawings file 
and that this file be kept current. 

Line Thickness and Pen Sizes. The American Standards Association recommends 
three line widths for finished drawings: thin for section, center, extension, 
and dimension lines; medium for hidden lines; and thick for visible outlines, 
cutting-plane, and short break lines. The finished CADD drawings should 
follow this convent ion. 

The following available pen sizes are recommended for making thin, medium, and 
thick lines: 

Equivalent Pen Sizes 
Line Thickness 

Metric English Leroy 

Thin (0.3 + 0.1 mm.) .25 mm.* .OlO in. 3x0 
.30 mm. .012 in. 00 
.35 mm.* .014 in. 0 

Medfum (0.5 + 0.1 mm.) .50 mm.* .020 in. 1 
.60 mm. .024 in. 2 

Thick (0.7 +_ 0.1 mm.) .70 mm.* .028 in. 2-l /2 

* Commercially available disposable pen sizes. 

Variation from these pen sizes may be used on occasion to emphasize a feature 
or add special effects to a drawing. 

Tips on the selection of pens: 

1. The desired line width may be obtained by selecting the appropriate pen 
size or by using multiple adjacent passes with a finer pen. 

2. Generally, using the thickest pen size for a particular line width is 
desirable to minimize pen tip wear and decrease plotting time. 

Levels. The processes used with CADD for developing working drawings often 
involve the use of levels or layers and are analogous to the transparent 
overlays used in conventional drafting. They enable the drafter to keep 
various features of the drawing separated to facilitate later use. Building a 
drawing in levels will allow the drafter easily to use or modify portions of 
the drawings within other drawings or as a base for views on other drawings. 
Individual levels or a composite of selected levels can be transferred to a 
new file in preparation of new drawings. ‘Grouping similar information on the 
same level makes future revisions easier and facilitates reviews and/or 
checking. 

It is recommended that the following level assignments, as applicable, be 
used to provide SCS-wide consistency. Preassigned levels aid in modifying 
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drawings. This is especially true if the modification must be done by 
someone other than the original drafter or some time after the original 
drawing is made. In the case of some drawings, especially simple 
ones, or some drawing systems, using multiple levels may not be efficient. 
For this reason, level 1 is assigned the option of including any or all 
drawing items. In many cases a combination of level 1 with other selected 
levels is recommended for drawings subject to repeated use. 

Level 1 - Border and title block, and may include remaining drawing items. 

Level 2 - Topography. 
Level 3 - Survey control data. 
Level 4 - Cultural features. 
Level 5 - Geologic features. 
Level 6 - Drawing notes. 
Level 10 - Structural lines. 
Level 11 - Structural dimensions. 
Level 12 - Reinforcing steel with marking and spacing. 
Level 13 - Grid. 
Level 90 - Drawing record. 
Level 91 - Miscellaneous records. 
Level 100 - As-built drawing. 

In some cases, it may be desirable to use additional levels to provide a more 
detailed separation of items or for items not included in the above list. 
Examples of these items are land ownership, soils, hydrologic characteristics 
(RCN) , utilities, additional local use, existing contours, finished contours, 
point data, and fixed improvements. Levels 14 through 89 are available for 
these additional items, as are those levels above 91 for software having a 
greater number of levels available. For larger jobs, where consecutive levels 
are desired, the upper levels may be used in place of the designated levels. 
However, these deviations should be noted on the drawing record. 

Tips on the use of levels: 

1. Displaying only levels that are currently being worked on will reduce the 
use of display memory and increase the speed of computer operations. 

2. Level 91 should be used consistently to contain significant notes and 
comments by the survey note keeper, designer, checker, or drafter. This may 
help to eliminate the need to keep paper check prints with notes on them. 

3. Where color is available, levels can be color-coordinated for easy 
identification and modification of drawing objects. 

Text. All text that may be photographically reduced in size should have 0.06 
inch minimum height after reduction. Titles should be all capitals, with 0.09 
inch minimum height after reduction. Titles include those for title blocks, 
plan and elevation views, sections, and details. Line widths for titles 
should be thick. Slant or vertical lettering used should be consistent 
throughout the drawing. 
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